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Abstract . — The genus Leonnates Kinberg, 1866 (Polychaeta: Nereididae) is 
characterized by the presence of both papillae and paragnaths on the pharynx, 
and either only spinigers or spinigers and falcigers on the notopodia. Although 
the identity of several Leonnates species is in doubt, no systematic revision of 
the genus has been undertaken. In this study, we examine the validity of the 
following species that have been described as Leonnates or are related to Leon- 
nates: L. indicus Kinberg, 1866, L. virgatus Grube, 1873, L. pusillus Langer- 
hans, 1880, L. jousseaumei Gravier, 1899, Australonereis ehlersi (Augener, 
1913), L. niestraszi Horst, 1924, L. decipiens Fauvel, 1929, L. insolitus Gravier 
& Dantan, 1934, L. simplex Monro, 1939, L. persicus Wesenberg-Lund, 1949, 
Paraleonnates uschakovi Chlebovitsch & Wu, 1962, L. decipiens var. manilen- 
sis Pillai, 1965, L. stephensoni Rullier, 1965, Websterinereis glauca Pettibone, 

1971, L. nipponicus Imajima, 1972, L. crinitus Hutchings & Reid, 1991, and 
L. bolus Hutchings & Reid, 1991. Our examination of available type specimens 
and additional material shows that L. virgatus and L. jousseaumei are conspe- 
cific with L. indicus\ L. decipiens var. manilensis is conspecific with L. deci- 
piens', Leonnates bolus belongs to Paraleonnates ; Leonnates niestraszi , and L. 
insolitus , described from heteronereidid specimens, can not be fully character- 
ized. Leonnates nipponicus was not available for examination; its original de- 
scription indicates a distinct difference from L. indicus. Characters of A. ehlersi , 
originally described in the subgenus Leonnates in Nereis , are discussed. Leon- 
nates pusillus is indeterminable to genus. Some specimens originally identified 
as L. jousseaumei are heteronereidids of Perinereis. Descriptions of Leonnates 
and related species and a key to atokous Leonnates species are provided. 



In the original description of the genus 
(Kinberg 1866), the following characters 
were used to define Leonnates: pharyngeal 
areas I and V smooth; pharyngeal areas H, 
III, IV with paragnaths; pharyngeal areas 
VI, VII-VIII with papillae; anterior and 
posterior parapodia similar; dorsal and ven- 
tral rami separate; with compound spinigers 
and falcigers; and dorsal cirri not folia- 
ceous. 

To date, fourteen species and one variety 
have been described in the genus, all from 



tropical or subtropical coastal areas. There 
are a number of problems with the de- 
scribed species. The type species, L. indi- 
cus, , was described only briefly and has 
been considered dubious or unrecognizable 
by some workers (e.g., Horst 1924, Monro 
1939). A number of synonymies between 
the described species have been suggested, 
although without convincing evidence [e.g., 
between L. indicus and L. jousseaumei by 
Monro (1931) and between L. jousseaumei 
and L. virgatus by Hartman (1959)]. Two 
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of the species, L. niestraszi and L. insolitus , 
were described only from heteronereidid 
specimens, which have significantly modi- 
fied parapodia and setae. Three other de- 
scribed species, L. pusillus , Nereis ( Leon - 
nates) ehlersi, and L . bolus , do not belong 
to the genus at all. 

Some original characters defining the ge- 
nus are also in doubt. The pharynx of Leon- 
nates together with Paraleonnates Chle- 
bovitsch & Wu, 1962 is characterized by 
the presence of soft papillae on the oral ring 
and paragnaths on the maxillary ring. How- 
ever, papillae were described on area IV of 
the maxillary ring in L. virgatus Grube, 
1873 and L. nipponicus Imajima, 1972, and 
Monro (1931) and Hutchings & Reid 
(1991) noted partially hardened paragnaths 
on area IV of L. jousseaumei Gravier, 1899. 
Furthermore, the setae in the described spe- 
cies of Leonnates are predominantly hom- 
ogomph spinigers and falcigers, which have 
been described with a variety of terms 
(Monro 1939, Wesenberg-Lund 1949, Pillai 
1965, Rullier 1965, Hutchings & Reid 
1991). Some of these terms refer to the 
same type of seta [e.g., the falcigers of L. 
persicus were said to be heterogomph and 
fairly heterogomph by Wesenberg-Lund 
(1949) and slightly heterogomph by Rullier 
(1965)]. 

The aim of this study is to address these 
problems, to redescribe valid species, 
whenever possible, on the basis of type and 
non-type material and to redefine the genus 
Leonnates . 

Materials and Methods 

Line drawings were made with the aid of 
a camera lucida attached to a stereomicro- 
scope or a video camera attached to a com- 
pound microscope. Parapodia used for 
scanning electron microscopy (SEM) were 
transferred sequentially from 70% ethanol 
to de-ionized water, frozen in liquid nitro- 
gen, freeze-dried with a Virtis 12SL drying 
unit, gold-coated with a Denton Vacuum 



Desk II sputter coater, and observed using 
a JOEL 6300 SEM. 

The names of the following institutions 
are abbreviated in the text: Australian Mu- 
seum, Sydney (AM); The Hong Kong Uni- 
versity of Science and Technology 
(HKUST); Institute of Oceanology, Chinese 
Academy of Science, Qingdao (IOC AS); 
Museum of Natural History, Wroclaw Uni- 
versity (MNHWU); Museum National 
d’Histoire Naturelle, Paris (MNHN); Na- 
tional Science Museum, Tokyo (NSMT); 
National University of Singapore (NUS); 
National Museum of Natural History, 
Smithsonian Institution, Washington D.C. 
(USNM); The Natural History Museum, 
London (BMNH); Natural History Muse- 
um, Vienna (NHMV); Northern Territory 
Museum of Arts and Sciences, Darwin, 
Australia (NTM); Queensland Museum, 
Brisbane, Australia (QM); Swedish Muse- 
um of Natural History, Stockholm 
(SMNH); Western Australian Museum, 
Perth (WAM); Zoological Museum, Uni- 
versity of Copenhagen (ZMUC); Zoologi- 
cal Institute and Zoological Museum, Uni- 
versity of Hamburg (ZIM); Zoological Mu- 
seum Amsterdam, University of Amster- 
dam (ZMA). 

Systematics 

Leonnates Kinberg, 1866 

Leonnates Kinberg, 1866:168; Imajima 

1972:41; Fauchald 1977:89; Wu et al. 

1981:65; Hutchings & Reid 1991:48. 

Type species: Leonnates indicus Kin- 
berg, 1866 (by monotypy). 

Diagnosis. — Eversible pharynx with pair 
of jaws, soft papillae and occasionally par- 
agnaths on oral ring, paragnaths and occa- 
sionally soft papillae on maxillary ring. 
Prostomium with pair of antennae, pair of 
biarticulate palps and 2 pairs of eyes. Per- 
istomium with 4 pairs of tentacular cirri. 
Parapodia biramous, except first 2 pairs. 
Notopodia with dorsal notopodial ligule, in- 
fra-acicular ligule, and often supra-acicular 
ligule. Neuropodia with presetal acicular 
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lobe or ligule, postsetal lobe or ligule, and 
ventral ligule. Notosetae homogomph spi- 
nigers and occasionally homogomph falci- 
gers. Neurosetae homogomph or hetero- 
gomph spinigers and homogomph or het- 
erogomph falcigers. By SEM, ends of the 
setal shaft with a large solitary tooth and a 
circular fringe of smaller teeth. 

The currently accepted generic definition 
of Leonnates (e.g., Fauchald 1977) includes 
the following: pharynx with papillae on the 
oral ring and paragnaths on the maxillary 
ring; four pairs of tentacular cirri; biramous 
parapodia; notosetae homogomph spini- 
gers; neurosetae heterogomph falcigers. 
Most Leonnates species share these fea- 
tures. However, this definition has not taken 
into account the variation of some of the 
characters. The papillae on area IV of the 
maxillary ring of L. indicus can be scleri- 
tized to different extents. Paragnaths are 
present on area VI of the oral ring of L. 
simplex. In addition to spinigers, falcigers 
are also present on the posterior notopodia 
of L. indicus . Although the neuropodial fal- 
cigers of L. decipiens, L. simplex , and L. 
crinitus are heterogomph, in other species 
they are homogomph. Some parapodial 
characters shared by all Leonnates species 
are not included in the generic definition. 
The neuropodial acicular lobe of Leonnates 
consists of a rounded presetal lobe or a con- 
ical presetal ligule and a postsetal ligule or 
postsetal lobe. The generic diagnosis was, 
therefore, emended to accommodate these 
features. This change, however, does not af- 
fect its relationship with other nereidid gen- 
era. 

Leonnates indicus Kinberg, 1866 
Figs. 1-3; Table 1 

Leonnates indicus Kinberg, 1866: 168. 
Leonnates virgatus Grube, 1873: 68. 

Nereis ( Leonnates ) virgata Grube, 1878: 
63-64, pi. 4, fig. 7. 

Leonnates Jousseaumi Gravier, 1899: 234- 
237. 

Leonnates Jousseaumei Gravier 1901: 160- 



164, pi. 11, figs. 34-37; text-figs. 162- 

165. 

Leonnates jousseaumei. Fauvel 1919: 400; 
Horst 1924: 150; Fauvel 1930: 19, fig. 
5A-E; Monro 1931: 43-44, fig. 4A; Fau- 
vel 1932: 85; Monro 1939: 403; Fauvel 
1953: 169-170, fig. 86D-F; Day 1967: 
330-331; Wu et al. 1981: 67-68, fig. 38; 
Hutchings & Reid 1991: 52-53. 

Material examined. — Leonnates indicus: 
holotype from Knoll, Singapore (SMNH 
535); L. virgatus: the Philippines, coll. 
Semper (1 holotype or syntype); L. jous- 
seaumei: Obock, Red Sea, 1 895, coll. Jous- 
seaume (14 syntypes) (MNHN A78); Suez 
Gulf and Canal, 1928 & 1933, coll. Fauvel 
(7 specimens) (MNHN A304); Strait of 
Makassar, St. 14, 25-34 m, 16 Dec 1908, 
coll, van Kampen (1 specimen) (ZMA V. 
Pol. 535); Siboga Expedition St. 164, East 
of Misool (1°42'30"S, 130°47'30"E) (2 
specimens); St. 213, Saleyer anchorage and 
surroundings, reef (1 specimen); St. 273, 
Anchorage off Pulu Jedan, east coast of Aru 
Islands, 13 m (1 specimen); St. 315, An- 
chorage East of Sailus Besar, Paternoster Is- 
lands (1 specimen) (above 5 specimens in 
ZMA V. Pol. 536); Fenelon Island (14°02'S, 
125°43'E), 6 m, 8 Feb 1988, coll. Hutch- 
ings (1 specimen) (AM W202841); Princess 
Charlotte Bay, Queensland (14°07'S, 
143°09'E), 12-15 m. Prawn Trawl, 23 Feb 
1979 (1 specimen) (AM W202842); Xin- 
cun, Hainan Province, China, 1-3 m, coral, 
26 Mar 1992, coll. Sun (4 specimens) 
(HKUST W0002-W0005). 

Redescription based on the holotype of 
Leonnates indicus. — Holotype consisting of 
4 fragments, likely from single specimen 
forming complete worm. Left parapodium 
of setiger 7 dissected by previous researcher 
and kept separately. From anterior end, 
fragment containing 7, 20, 20, and 11 se- 
tigers, respectively, for 58 setigers. 

Animal colour cream, with darker cream 
parapodial glands at base of notopodial lig- 
ule. Prostomium pentagonal, frontal part in- 
cluding antennae missing (Fig. 1A). Two 
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pairs of eyes, black with distinct lenses ar- 
ranged trapezoidally, anterior pair slightly 
larger. Palps thick, cylindrical, each with 
small palpostyle. Peristomium tentacular 
cirri slender, longest reaching setiger 7 (one 
cirrus on each side missing). 

Pharynx everted. Jaws brownish, smooth. 
Maxillary ring with paragnaths and soft pa- 
pillae arranged as follows: area I = 0; II = 
sharp paragnaths, 6 left, 5 right, each in 
small cluster; III = 3 small soft papillae in 
transverse row; IV = paragnaths, tips worn 
off, 6 left, 7 right, each in small cluster. 
Oral ring with only soft papillae, larger than 
those on area III: area V = 0; VI = 8 left, 
9 right, conical, each in small cluster; VII- 
VIII = 74, conical, irregularly arranged in 
3-4 rows (Fig. IB). 

Parapodia of first 2 setigers uniramous, 
without notosetae, with dorsal notopodial 
ligule, neuropodial presetal acicular ligule, 
neuropodial postsetal ligule, and ventral 
neuropodial ligule (Fig. 1C). Dorsal noto- 
podial ligule conical, swollen at base, 
slightly shorter than dorsal cirrus. Neuro- 
podial presetal acicular ligule conical, 
smaller than neuropodial postsetal ligule. 
Ventral neuropodial ligule conical, swollen 
at base. Dorsal cirrus slender, extending be- 
yond dorsal notopodial ligule; ventral cirrus 
subulate, shorter than ventral neuropodial 
ligule. 

Remaining parapodia biramous with dor- 
sal notopodial ligule, notopodial supra-acic- 
ular ligule, notopodial infra-acicular ligule, 
neuropodial presetal acicular ligule, neuro- 
podial postsetal ligule, and ventral neuro- 
podial ligule (Figs. ID, 2A-C). Dorsal no- 
topodial ligule conical, swollen at base, 
with yellowish glandular region. Notopo- 
dial supra-acicular ligule gradually reduced 
along body (Fig. 2A, B), disappearing by 
setiger 51 (Fig. 2C). Notopodial infra-acic- 
ular ligule becoming slightly smaller along 
body, but distinct on posterior segments. 
Dorsal cirrus slender, extending beyond 
dorsal notopodial ligule. Neuropodial pre- 
setal acicular ligule projecting ventrolater- 
ally, shorter than neuropodial postsetal lig- 



ule (Figs. ID, 2A, B). Ventral neuropodial 
ligule smaller than but approximately as 
long as neuropodial presetal acicular ligule. 
Ventral cirrus subulate, about as thick but 
much shorter than dorsal cirrus. 

Two anal cirri present, extending for 
length equivalent to 6 posterior setigers. 

Notopodia with homogomph spinigers 
and homogomph falcigers. Spinigers with 
slender blade (50-150 fxm long) fringed on 
cutting edge; larger tooth at end of shaft, 
facing cutting edge of blade, approximately 
as long as circular fringe of smaller teeth 
(Fig. 3A), present throughout body. Falci- 
gers about 25 |xm long, with coarsely ser- 
rated, convex blade ending with pointed tip; 
tooth at end of shaft facing cutting edge of 
blade, approximately as long as circular 
fringe of slender teeth. Six falcigers ob- 
served on posterior notopodia (one on each 
parapodium: left setigers 51, 52, 53, 56, and 
right setigers 52, 53). Neuropodia with sim- 
ilar spinigers and falcigers. Spinigers pre- 
sent from setiger 3. Falcigers (Fig. 3B) pre- 
sent throughout body, numbering 2—20 per 
neuropodium. 

Female, parapodia with numerous oo- 
cytes, 100-105 fxm diameter. Parapodia and 
setae sexually unmodified. 

Remarks . — The holotype of L . . indicus is 
in poor condition. The frontal part of the 
prostomium has been damaged and the an- 
tennae are now missing. Most coelomic flu- 
id is lost. Some setal blades are missing, 
which makes it difficult to determine the 
setiger where notopodial falcigers are first 
present. However, the remaining 6 falcigers 
observed on the notopodia of setigers 52- 
56 suggest that their occurrence starts in the 
posterior segments. Left parapodium 7 was 
used for SEM (Fig. 3A, B) after use for a 
line drawing (Fig. ID). 

The holotype or syntype of L. virgatus, 
originally dried, was rehydrated in 75% eth- 
anol. It consists of an anterior fragment of 
20 setigers and a middle fragment of 30 se- 
tigers. Animal colour is greyish with darker 
pigmentation on the palps, prostomium, ba- 
ses of parapodia, and dorsum (Fig. 2D). 
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Fig. 1. Leonnates indicus (Holotype SMNH 535). A. Dorsal view of anterior region. B. Ventral view of 
pharynx. C. Anterior view of parapodium 2. D. Anterior view of parapodium 7. (Scale: A, B, D = 0.5 mm; C 
= 0.25 mm). 



The prostomium is pentagonal with a pair 
of antennae and 2 pairs of uncoloured eyes. 

Jaws are brownish and smooth. The max- 
illary ring of the everted pharynx has chi- 
tinized paragnaths and soft papillae as fol- 
lows: area I = 0; II = paragnaths, 5 on left, 
6 on right, each in a small cluster; III = 4 



small soft papillae, in a transverse row; IV 
= paragnaths, 7 on left, 5 on right, each in 
a small cluster. The oral ring has only soft 
papillae, larger than those on area III as fol- 
lows: V = 0; VI = 5 on each side, conical, 
each in a cluster; VII— VIII = 27, conical, 
irregularly arranged in 2 rows (Fig. 2D, E). 
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Fig. 2. Leonnates indicus (A-C: Holotype SMNH 535; D-E: MNHWU 322). A. Anterior view of parapo- 
dium 20. B. Anterior view of parapodium 47. C. Anterior view of parapodium 53. D. Dorsal view of anterior 
region. E. Anterior view of pharynx. (Scale: A-E = 0.5 mm). 
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Fig. 3. Leonnates indicus (A-B: Holotype SMNH 535; C-E: HKUST W0005). A. Notopodial spiniger from 
parapodium 7. B. Neuropodial falciger from parapodium 7. C. Notopodial spinigers from parapodium 31, show- 
ing blades different in length. D. Enlarged ends of shaft of another two notopodial spinigers from parapodium 
31. E. Neuropodial falcigers in different orientations from parapodium 31. (Scale: A = 3 pan; B = 10 }im; C 
= 30 pm; D — 10 pm; E — 30 pm). 



The pharyngeal armature of the type of 
L. virgatus is very similar to that of the ho- 
lotype of L. indicus , except the latter has 
more papillae on areas VII-VIII. The 
shapes of the parapodia of L. indicus and 
L. virgatus are also similar, except, in the 
latter, the notopodial supra-acicular lobe is 
absent from the middle region (setiger 20) 
while in the former it is absent from the 
posterior region (setiger 51) (Table 1). This 
difference could be an artifact of the long 
dehydration of L. virgatus , since the noto- 
podial supra-acicular lobe is small in the 
middle and posterior regions and the rehy- 
dration may not have made this once-exist- 
ing structure visible. There is also some 
mucus-like material covering part of the no- 
topodia, making observation difficult. 



The blades of most setae are broken off. 
Setae with intact blades that remain are of 
the same types as those found in the holo- 
type of L. indicus. Notopodia have homo- 
gomph spinigers throughout and 1 homo- 
gomph falciger was observed on right se- 
tiger 50. Neuropodia have homogomph spi- 
nigers from setiger 3 and homogomph 
falcigers throughout. 

Grube (1873) described L. virgatus , 
based on apparent differences from the 
brief and somewhat inaccurate description 
of L. indicus\ his specimen had no incision 
on the frontal margin of the prostomium, 
dorsal cirri were longer than dorsal noto- 
podial ligules, and the peristomium was 
longer than the next three segments. Our 
observation confirms that the type specimen 




Table 1 . — Diagnostic characteristics of Leonnates indicus. Numbers following original catalogue numbers are added to distinguish the specimens in the same lot. 
Numbers of processes on the left side and right side of areas 11, IV and VI are separated by a slash. Maxillary ring: P = papillae; S = scleritised papillae; PS — 
partially scleritised papillae; N/A = damaged, indeterminable; other numbers represent paragnaths. NSL (notopodial supra-acicular ligule): N/A = posterior region 
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of L. virgatus has no incision on the frontal 
margin of the prostomium, which on the 
holotype of L. indicus is missing. However, 
in none of the other material of L. indicus 
examined is the frontal margin of the pro- 
stomium incised. Moreover, in all material 
examined, the dorsal cirri are longer than 
the dorsal notopodial ligules. The peris tom- 
ium is longer than the next three segments 
on the type of L. virgatus only on the ven- 
tral side where the lengths of the peristom- 
ium and setigers 1 to 3 are 0.40, 0.16, 0.16, 
and 0.20 mm, respectively; on the dorsal 
side, however, these segments are of similar 
lengths, measuring 0.24, 0.24, 0.28, and 
0.28 mm, respectively. On the holotype of 
L. indicus , and on all other non-type L. 
jousseaumei material examined, the peris- 
tomium and the first 3 setigers are also of 
similar length on dorsal side, while the per- 
istomium is much longer on ventral side. 

The original descriptions of L. jousseau- 
mei (Gravier 1899, 1901) were quite de- 
tailed, but Gravier did not state on what ba- 
sis he separated L. jousseaumei from L. in- 
dicus and L. virgatus. The pharyngeal ar- 
mature of L. jousseaumei resembles that of 
the holotype of L. indicus, except the for- 
mer has 3-8 paragnaths, rather than 3 pa- 
pillae, on area III (Fig. IB, Table 1). Dif- 
ferent extent of scleritization of papillae on 
pharyngeal area III of L. jousseaumei have 
been reported and discussed (Fauvel 1919, 
Hutchings & Reid 1991), and our obser- 
vation reveals that this phenomenon is com- 
mon among specimens collected from the 
same populations (Table 1). The extent to 
which the papillae on area III are scleritized 
does not seem to be associated with the size 
of the specimen because the papillae of the 
specimens from the same locality (Xincun, 
Hainan Province), which are of similar size, 
vary from soft to completely scleritized 
(Table 1). The occurrence of paragnaths on 
area III (Gravier 1899), therefore, does not 
sufficiently separate L. jousseaumei from L. 
indicus or L. virgatus . 

Gravier (1899) divided the setae of L. 
jousseaumei into three types: slightly het- 



erogomph spinigers with a long and slender 
cutting edge; almost homogomph falcigers 
with a distinctively serrated convex cutting 
edge; and homogomph falcigers with 
straight thin blade. Later authors (Fauvel 
1953, Hutchings & Reid 1991) only rec- 
ognized two types of setae: homogomph 
spinigers and homogomph falcigers. As the 
orientation of a seta affects whether the end 
of the shaft looks symmetrical or slightly 
asymmetrical to the long axis of the shaft, 
the ‘slightly heterogomph’ and ‘almost 
homogomph’ setae (Gravier 1899) are both 
likely to be homogomph setae (cf., Fig. 3C, 
showing, at lower left comer, some falci- 
gers with a large tooth slightly longer than 
the surrounding fringes at the end of the 
shaft; Fig. 3D, showing another two spini- 
gers that looked perfectly homogomph at 
higher magnification). Similarly, the orien- 
tation of a seta also affects whether its blade 
looks thin or wide (Fig. 3E). The second 
and third types of setae of Gravier (1899) 
are thus considered as likely to be identical. 

Gravier (1899) reported the occurrence 
of falcigers both notopodially and neuro- 
podially on setiger 25, without noting the 
distribution of falcigers along the body. 
Monro (1931), Fauvel (1953), and Hutch- 
ings & Reid (1991) indicated that falcigers 
are present on all neuropodia as well as on 
posterior notopodia. Among the material 
examined, the most anterior notopodium 
containing a falciger is setiger 25. Noto- 
podial falcigers were observed only on a 
few posterior setigers, probably because 
only a few such setae on each posterior no- 
topodium and they are often broken or with 
their blades missing. 

Siboga Stations 213 and 315 (see Horst 
1924) each contains a heteronereidid male 
specimen with an inverted pharynx. They 
were assigned to L. jousseaumei by Horst 
( 1 924) and were subsequently cited by Ima- 
jima (1972). The two specimens are quite 
similar. The pharynx of the specimen from 
St. 315 has been dissected and is now miss- 
ing. The specimen from St. 213 has 172 
setigers that are divided into two regions: 
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the anterior 21 setigers and the remaining 
151 setigers. The anterior region is not 
modified, except on the first 7 setigers the 
bases of the dorsal cirri are swollen. The 
parapodia of the posterior region are highly 
modified, having thin accessory flaps in 
both notopodia and neuropodia and a cren- 
ulated lower edge on the dorsal cirrus. The 
pygidium has a rosette of papillae and two 
anal cirri. A dissection of this specimen re- 
veals paragnaths, but no papillae, on the 
pharynx. Therefore, it is not Leonnates. The 
paragnaths are arranged as follows: area I 
= 1, conical; II = 8, conical, in a cluster; 
III = 31, conical, in 3 rows; IV = 23-26, 
conical, in a crescent; V = 1, conical; VI 
= 2, slightly curved long flat teeth; VII- 
VIII = 42, conical, in 2 rows. The pharyn- 
geal armature, the parapodia and the setae 
in the anterior region suggest that this spec- 
imen belongs to Perinereis. It resembles 
Perinereis singaporiensis Grube, 1878 
(sensu Horst 1924: 168-170, pi. 34, figs. 1- 
2), except that there is only one paragnath 
(instead of two) on area I, and there are no 
conical paragnaths between the two elon- 
gated teeth on area VI. 

Our observation shows that the pharyn- 
geal armature, prostomium, parapodia, and 
setae of L. virgatus and L. jousseaumei all 
resemble those of L. indicus; therefore, they 
are considered to be conspecific. The orig- 
inal description of Leonnates indicus (Kin- 
berg, 1866: 168) is unclear, somewhat in- 
accurate, not accompanied by a figure, and 
based on one specimen. This has contrib- 
uted to the erection of the synonyms L. vir- 
gatus and L. jousseaumei for the same spe- 
cies. Specimens of L. indicus vary greatly 
in size (2-7 mm wide by 1 5-54 mm long) 
(Table 1). The pharyngeal armature is con- 
sistent in having smooth areas I and V, but 
on other areas there is variation in number 
of papillae or paragnaths as follows: II = 
4-18 paragnaths; III = 3-8 papillae or par- 
agnaths; IV = 3-20 paragnaths; VI = 5-18 
papillae; VII-VIII = 15-112 papillae. The 
number of papillae on area VII-VIII seems 
to be related to body size as larger speci- 



mens usually have more papillae [Y = 
17.4X - 9.22, Y = number of papillae on 
areas VII-VIII, X = body width (mm), n 
= 20, r = 0.837]. Although the 5 females 
examined (Table 1) differ substantially in 
size, they all contain oocytes of approxi- 
mately the same size (diameter 100-105 
|xm) and show no signs of heteronereidid 
modification. 

Habitat . — Not mentioned in the original 
description of the holotype. Other speci- 
mens collected from depths of 25-24 m 
(Horst 1924), 60 m (Monro 1931), and 6- 
64 m (Hutchings & Reid 1991) were found 
among coral debris (Hutchings & Reid 
1991), co-existing with Ceratonereis ery- 
thraeensis Fauvel, 1918, or among corals 
and sponges (Wu et al. 1981). 

Distribution . — Australia; Indonesia; Sin- 
gapore; Malaysia; the Philippines; Hainan; 
Macassar Strait; Bay of Bengal; Arabian 
Sea; Persian Gulf; Red Sea. 

Leonnates niestraszi Horst, 1924 
Figs. 4, 5 

Leonnates niestraszi Horst, 1924: 150—151, 

figs. 4, 5. 

Material examined. — Syntypes, Anchor- 
age of North Ubian (6°7'30"N, 120°26'E), 
Siboga Expedition St. 99, surface, (2 com- 
plete specimens) (ZMA V. Pol. 537), (2 an- 
terior fragments and 3 posterior fragments) 
(ZMA V. Pol. 538). 

Description. — The two complete speci- 
mens in ZMA V. Pol. 537 measure 1.5 by 
7.3 mm for 50 setigers and 2.4 by 9 mm 
for 55 setigers, respectively. The original 
description was based on the specimen with 
an everted pharynx in ZMA V. Pol. 537. 
Unless otherwise stated, our description is 
based on this specimen. 

Body short with 2 distinctive regions: 
slightly modified anterior region consisting 
of 11 setigers and significantly modified 
posterior region. 

Prostomium pentagonal (Fig. 4A), not 
cleft on frontal margin, with pair of short 
antennae and pair of biarticulate palps. Two 
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pairs of enlarged eyes arranged trapezo- 
idally. Peristomium with dorsal tentacular 
cirri missing. Longest dorsal tentacular cirri 
reaching setiger 6 on the other specimen of 
the same lot. 

Pharynx everted (Fig. 4A, B). Jaws 
brownish, with 6-7 denticles. Maxillary 
ring with paragnaths and papillae arranged 
as follows: area I = 0; II = paragnaths, 5 
left, 3 right; III = 3 tiny papillae, in trans- 
verse row; IV = paragnaths, 4 left, 4 right. 
Oral ring with papillae arranged as follows: 
area V = 0; VI = 4 left, 6 right, each in 1 
small cluster; VII-VIII = 12 in 2 irregular 
rows. 

Parapodia of first 2 setigers uniramous, 
without notosetae, with dorsal notopodial 
ligule, neuropodial presetal acicular ligule, 
neuropodial postsetal ligule, and ventral 
neuropodial ligule (Fig. 4C). Dorsal noto- 
podial ligule conical. Neuropodial presetal 
acicular ligule conical, smaller than postse- 
tal ligule. Dorsal cirrus swollen at base, lon- 
ger than parapodial ligules. Ventral neuro- 
podial ligule longer than neuropodial pre- 
setal acicular ligule, shorter than dorsal no- 
topodial ligule. Neuropodial cirrus slightly 
swollen at base, shorter than parapodial lig- 
ules. 

Remaining parapodia of anterior region 
biramous, with dorsal notopodial ligule, no- 
topodial supra-acicular ligule, notopodial 
infra-acicular ligule, neuropodial presetal 
acicular ligule, neuropodial postsetal ligule, 
and ventral neuropodial ligule (Fig. 4D). 
Dorsal notopodial ligule conical. Notopo- 
dial supra-acicular ligule extending about as 
far as dorsal notopodial ligule, infra-acicu- 
lar ligule slightly smaller. Neuropodial pre- 
setal acicular ligule short, conical, slightly 
shorter than neuropodial postsetal ligule. 
Ventral neuropodial ligule conical, not ex- 
tending as far as neuropodial ligules. Dorsal 
cirri of setigers 3-7 and ventral cirri of se- 
tigers 3-5 also swollen at bases. 

From setiger 12, parapodia greatly mod- 
ified with thin accessory flaps. Dorsal side 
at base of dorsal cirrus with broad flap, dor- 
sal notopodial ligule expanded, notopodial 



infra-acicular ligule expanded, neuropodial 
postsetal lobe broad and fan-shaped, ventral 
neuropodial ligule expanded, base of ven- 
tral cirrus with broad flaps on dorsal and 
ventral sides. Dorsal cirrus and ventral cir- 
rus slender (Fig. 4E). 

Pygidium surrounded by rosette of pa- 
pillae; anal cirri missing. 

Notopodia with two types of setae: hom- 
ogomph spinigers on setigers 3-11 and pad- 
dle-shaped setae from setiger 12 on. Some 
spinigers (Fig. 5A, B) modified with short 
blade and slightly bent shaft tip; others sim- 
ilar to those of L. indicus in Fig. 3 (Fig. 5C, 
D). Paddle-shaped setae with minute ser- 
rations on one of two convex edges of 
blade; end of shaft not fringed with slender 
teeth (Fig. 5F). Neuropodia with 3 types of 
setae: homogomph spinigers, paddle- 
shaped setae, and homogomph falcigers. 
Spinigers and paddle- shaped setae similar 
to those in notopodia. Spinigers present in 
neuropodia 3-11. Falcigers (Fig. 5E) simi- 
lar to those of L. indicus in Fig. 3, present 
on setigers 1—11, followed by paddle- 
shaped setae. 

Remarks . — This species was described 
from male heteronereidid specimens. All 
specimens are consistent in the pattern of 
heteronereidid modification. The armature 
of the other specimen with an everted phar- 
ynx in ZMA V. Pol. 538 resembles that of 
the above-described specimen as follows: 
area I = 0; II = 3 paragnaths; III — 2 tiny 
papillae in transverse row; IV = 5 parag- 
naths; V = 0; VI = 4-5 papillae; VII-VIII 
= 25 papillae in 2 rows. 

On both specimens, the parapodia and se- 
tae of the posterior region have been mod- 
ified dramatically, but the pharyngeal ar- 
mature, parapodia, and setae of the anterior 
region closely resemble those of atokous L. 
indicus or L. nipponicus . Since L. indicus 
or L. nipponicus only differ in the presence 
of notopodial falcigers on posterior seg- 
ments, and their heteronereidid specimens 
have not been reported, it can not be deter- 
mine, based on available material, whether 
or not L. niestraszi is the male heteroner- 
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Fig. 4. Leonnates niestraszi (ZMA V. Pol. 537). A. Dorsal view of anterior region. B. ventral view of anterior 
region. C. Anterior view of parapodium 2. D. Anterior view of parapodium 5. E. Anterior view of parapodium 
20. (Scale: A-B = 0.5 mm; C-E = 0.25 mm). 
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Fig. 5. Leonnates niestraszi (ZMA V. Pol. 537). A. Notopodial spinigers from parapodium 5. B. Enlarged 
end of shaft of one spiniger in A. C. Another notopodial spiniger from parapodium 9. D. Enlarged end of shaft 
of the spiniger in C. E. Neuropodial falciger from parapodium 5. F. Neuropodial paddle-shaped setae from 
parapodium 20. (Scale: A = 15 |xm; B = 5 |xm; C = 5 pirn; D = 4 |xm; E = 10 |xm; F = 30 |xm). 



eidid form of one of these species. How- 
ever, characters of specific importance can 
be found on heteronereidid examples, and 
additional material may allow for the spe- 
cific status of L. niestraszi to be determined. 
Furthermore, molecular systematic tech- 
niques currently available can possibly be 
used to clarify the status of this species. Al- 
though species status is currently question- 
able, we proposed that this species be main- 
tained. 

Leonnates decipiens Fauvel, 1929 
Figs. 6A-D, 7A-B; Table 2 

Leonnates jousseaumei non Gravier. Fauvel 
1927: 427, fig. 106F-H. 

Leonnates decipiens Fauvel, 1929: 180— 



182, fig. 1; 1953: 171-172, fig. 87; Day 
1967: 330, fig. 14.1 1N-S; Wu et al. 1981: 
65-67, fig. 37; Hartman 1974: 196; 
Hutchings & Reid 1991: 52. 

Leonnates decipiens var. manilensis Pillai, 
1965: 144-148, figs. 13-14. 

Material examined . — Leonnates deci- 
piens: Sungei Baloh, Singapore, 12 Apr 
1988, St. 1, dredging, 2 incomplete speci- 
mens, one of which female with developing 
oocytes (NUS 1990: 2260-2270); Qisha, 
Guangxi Province, China, 11 May 1978 (3 
incomplete specimens) (IOCAS 08171); 
Bailongwei, Guangxi Province, China, 26 
May 1978 (1 incomplete specimen) (IO- 
CAS 09112). L. crinitus non Hutchings & 
Reid: Coburg, Trepang Bay, Australia 
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(11°07'S, 1 13°58'E), St. CP7/1, 5 m, 15 Sep 
1981, coll. Hanley et al., (1 incomplete 
specimen) (NTM W00388). L. decipiens 
var. Manilensis : Government Oyster Farm, 
Binakayan, Cavite, Manila Bay, Philip- 
pines, (2 “paratypes”) (BMNH 1965 3.11/ 
12 ). 

Description . — The type specimens of L. 
decipiens , collected from the Gulf of Man- 
nar and the Suez Canal, were not found in 
the Museum National d’Histoire Naturelle, 
Paris, and they may have been lost. Our de- 
scription is based on the description by Fau- 
vel (1929) and the characters of the above 
listed non-type specimens (Table 2). 

Prostomium not cleft on the frontal mar- 
gin. Jaws brownish, smooth. Maxillary ring 
with paragnaths arranged as follows: area I 
= 0; II = 3-6, in small cluster; III = 4- 
21; IV = 5—11, in small cluster. Oral ring 
with soft papillae arranged as follows: area 
V = 0; VI = 1; Vn-Vin = 4-7, in one 
row. Longest tentacular cirri reaching back 
5-6 posterior segments. 

Parapodia of first two setigers uniramous, 
without notosetae (Fig. 6A). In other ante- 
rior segments, neuropodial postsetal ligule 
with finger-like protrusion on upper tip 
(Fig. 6B); protrusion reduced along body 
and absent posteriorly from middle of body 
(Fig. 6C, D). Neuropodial ventral ligule in 
middle and posterior regions long and 
pointing ventrally. Dorsal cirrus shorter 
than dorsal notopodial ligule; ventral cirrus 
shorter than dorsal cirrus. 

Notopodia with homogomph spinigers 
throughout. Spinigers identical to those of 
L . indicus, except shaft with large tooth 
deeply cleft on both sides and with circular 
fringe of slender teeth (Fig. 7A). Neuro- 
podia with homogomph spinigers and het- 
erogomph falcigers (Fig. 7B). Spinigers 
similar to notosetae, present throughout, ac- 
companied by falcigers on middle neuro- 
podia. Falcigers with short blade carrying 
straight terminal projection and fringe of 
smaller teeth on cutting edge; end of shaft 
with large tooth extending beyond circular 
fringe of smaller teeth (Fig. 7B); Falcigers 
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Fig. 6. Leonnates decipiens (NUS 1990.2260-2270). A. Anterior view of parapodium 2. B. Posterior view 
of parapodium 10. C. Posterior view of parapodium 20. D. Posterior view of parapodium 37. (Scale: A-D = 
0.15 mm). 
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Fig. 7. Leonnates decipiens (NUS 1990.2260-2270). A. Notopodial spinigers from parapodium 20. B. Neu- 
ropodial falcigers from parapodium 20, the terminal projection of the seta on the right is broken off. Leonnates 
simplex (BMNH 1941.4.4.2). C. Notopodial spiniger from parapodium 20. D. Neuropodial falcigers from para- 
podium 20. (Scale: A = 10 jim; B = 10 jxm; C = 7.5 jam; D = 10 jam). 



present from setiger 13-15 to setiger 23- 
43, numbering 1-2 in upper fascicle and 2— 
7 in lower fascicle (Table 2). 

Remarks . — Fauvel (1929) differentiated 
L. decipiens from L, jousseaumei in that his 
new species had fewer processes on the 
pharynx, especially the oral ring, a different 
shape of falciger, and a different pattern of 
occurrence of falcigers along the body. The 
different pharyngeal armature is as follows: 
area VI = a large papilla; VII-VIII = 7-8 
smaller papillae, sometimes more or less 
absent. The falcigers of L. decipiens were 
described with spinuous convex blade and 
blunt truncated tip, and occurred only on 
the neuropodia of the middle region. The 
non-type specimens examined, although not 
from the type locality, share the above char- 
acters. Apart from the differences in the 
pharyngeal processes and the shape and 
pattern of occurrence of the falcigers, L. de- 



cipiens also differs from L. indicus in the 
shape of parapodia: in the anterior setigers, 
the neuropodial postsetal ligule has a prom- 
inent finger-like protrusion on the upper tip 
(Fig. 6B), absent on L. indicus ; in the mid- 
dle and posterior setigers, the neuropodial 
postsetal ligules greatly reduced while the 
ventral neuropodial ligule is much longer 
than the neuropodial acicular lobe and post- 
setal ligule (Fig. 6C, D), whereas in L. in- 
dicus the neuropodial postsetal ligule is 
similar along the body, and the ventral neu- 
ropodial ligule is of similar length to the 
neuropodial acicular lobe and postsetal lig- 
ule. The long and often ventrally pointed 
ventral neuropodial ligule can be seen in the 
drawings of Fauvel (1929, fig. IB; 1953, 
fig. 87B), but the reduction of the neuro- 
podial postsetal ligule is not shown in his 
drawings of posterior parapodia (Fauvel 
1929, fig. IB; 1953, fig. 87B). 




VOLUME 113, NUMBER 4 



1127 



Pillai (1965) established the nomencla- 
turally invalid (Article 16, International 
Commission on Zoological Nomenclature, 
1985: “A scientific name proposed express- 
ly as the name of a ‘variety’ or ‘form’ after 
1960 is infrasubspecific and excluded from 
zoological nomenclature”) L. decipiens var. 
manilensis based on the occurrence of few- 
er (4 instead of 7-8) papillae on area VII- 
VIII of the proboscis and that these papillae 
are larger than the paragnaths of the max- 
illary ring. A “holotype” and two “para- 
types” of L. decipiens var. manilensis were 
collected from an oyster farm in Manila. 
The “holotype” (University of Ceylon, 
RTS 21) was not available for examination. 
Of the two “paratypes”, the one with evert- 
ed pharynx has no obvious papillae on area 
VII-VIII (Table 2), and we were not autho- 
rized to dissect the pharynx of the other. 
Fauvel (1929) also reported a lack of pa- 
pillae on pharyngeal areas VII— VIII of 
some of his specimens, and his description 
of the papillae on this area, however, can 
be interpreted to say that they are much or 
slightly smaller than those on area VI. On 
the non-type L. decipiens specimens we ex- 
amined (Table 2), the number of papillae on 
areas VII— VIII varies from 5 to 6, slightly 
more than on the “holotype” of L. deci- 
piens var. manilensis ; they are of similar 
size to the papilla on area VI, but larger 
than the paragnaths on the maxillary ring. 
The pharyngeal areas II, III, and IV of this 
L. decipiens var. manilensis specimen have 
paragnaths comparable to those of other L. 
decipiens specimens examined, but they 
have fewer paragnaths than on the corre- 
sponding areas of the L. decipiens var. man- 
ilensis “holotype”. The long and often ven- 
trally pointed ventral neuropodial ligule can 
be seen in the original drawings of Pillai 
(1965, fig. 14B-D). Pillai also noted that 
the neuropodial postsetal ligule is lacking 
in the middle setigers (Fig. 14B, C, in Pillai 
1965), but it reappears on posterior setigers 
as a long digit (Fig. 14D, in Pillai 1965). 
This structure is absent from the posterior 
segments of all the specimens we exam- 



ined. The characters that Pillai (1965) used 
to support the establishment of L. decipiens 
var. manilensis are common among speci- 
mens of L. decipiens , and our opinion is 
that Pillai’s are perfectly good specimens of 
L. decipiens Fauvel. 

Habitat. — Fauvel (1927, 1929, 1953), 
Day (1967) and Hartman (1974) did not 
give habitat information for their material. 
The specimens described as L. decipiens 
var. manilensis were collected from an oys- 
ter farm (Pillai 1965). A male heteronerei- 
did, with significantly modified parapodia, 
was collected from a pearl oyster farm (Wu 
et al. 1981). Other specimens described in 
Wu et al. (1981) were collected from 0-40 
m in an estuarine, sandy mud environment. 
Those in Hutchings & Reid (1991) were 
found among coral rubble and sandy sub- 
strata. 

Distribution . — Congo, Senegal, and 
Mozambique, Africa; Northern Territory, 
Australia; Gulf of Mannar; Suez Canal; Sri 
Lanka; Guangdong & Guangxi Provinces, 
China. 

Leonnates insolitus Gravier & Dantan, 
1934 

Leonnates insolita Gravier & Dantan, 1934: 

37-135, figs. 4-8. 

Material examined. — None. The original 
description was based on a heteronereidid 
collected from the surface water during the 
night of 29 Jun 1927 in South Viet Nam. 
The author did not note where the type 
specimen was deposited. The polychaete 
curators of the Institute of Oceanography, 
Nha Trang, and Museum National 
d’Histoire Naturelle, Paris found no record 
of this species in their catalogues. 

Description . — Pharyngeal jaws with 6-7 
denticles; maxillary ring with paragnaths 
arranged as follows: area I = 0; II = 3-5; 
III = 0; IV = 3; oral ring with soft papillae 
arranged as follows: area V = 0; VI = 1; 
VII-VIII = 2 rows. 

Body divided into two regions: slightly 
modified anterior region consisting of 9 se- 
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tigers and highly modified posterior region 
consisting of remaining. 

Anterior region, parapodia after first 2 bi- 
ramous with dorsal notopodial ligule, neu- 
ropodial presetal acicular lobe, neuropodial 
postsetal ligule, and ventral neuropodial lig- 
ule. Dorsal notopodial ligule conical, simi- 
lar to notopodial acicular ligule. Dorsal cir- 
rus swollen at base. Neuropodial postsetal 
ligule small, slightly larger than presetal 
acicular ligule; shorter than notopodial lig- 
ules. Ventral neuropodial ligule slightly lon- 
ger than neuropodial lobe and ligule. Ven- 
tral cirrus short with slightly swollen base 
(Gravier & Dantan, fig. 5, who stated that 
ventral cirrus was broken off). 

Parapodia from setiger 10 greatly modi- 
fied with thin accessory flaps at base of dor- 
sal cirrus, on postsetal lobe of neuropodial 
acicular lobe, and at base of ventral cirrus. 
Dorsal cirrus and ventral cirrus slender. 
Dorsal cirrus extending beyond dorsal no- 
topodial ligule. 

Notopodia of anterior region each with 
aciculum, but without setae. Neuropodia 
each with aciculum and few homogomph 
spinigers. Setae of posterior region of both 
notopodia and neuropodia paddle-shaped. 

Pygidium without rosette of papillae. 

Remarks . — Based on the shape of pygid- 
ium, Gravier & Danton (1934) suggested 
their material was a female. They did not 
report whether oocytes were present in the 
coelom. Atokous specimens of L. insolitus 
have not been reported, and the extent to 
which the heteronereidids differ from them 
is unknown. The pharyngeal armature of 
this species resembles that of L. persicus, 
but anterior parapodia differ from those of 
all other Leonnates species in lacking setae 
in notopodia. This lack of setae in anterior 
notopodia is probably a result of the het- 
eronereidid modification and may not be 
found on atokous specimen of this species. 
Currently, the specific status is indetermin- 
able. However, this species is maintained in 
Leonnates in anticipation that additional 
material from the type locality will allow 



for more definitive determination of its sta- 
tus. 

Leonnates simplex Monro, 1939 
Figs. 7C-D, 8A 

Leonnates simplex Monro, 1939: 403-405, 

text-fig. 305. 

Material examined . — Holotype: from Al- 
dabra Island, Indian Ocean (BMNH 
1941.4.4.2). 

Description . — Holotype complete, ex- 
cept pygidium damaged with anal cirri 
missing, 2.2 by 55 mm, 110 setigers. Ani- 
mal colour greyish, with darker parapodial 
glands at base of dorsal notopodial ligule. 
Prostomium pentagonal, not cleft on frontal 
margin. Antennae approximately half as 
long as palps. Two pairs of eyes equal- 
sized, black. Palps long, cylindrical, with 
small palpostyles. Peristomium with slender 
tentacular cirri, the longest reaching setiger 5. 

Pharynx everted with jaws brownish, 
with dentate cutting edge. Maxillary ring 
with paragnaths arranged as follows: area I 
= 2; II = 9, each side in small cluster; III 
= 15 left, 16 right, each in small cluster; 
IV = 20 left, 23 right, each in cluster. Oral 
ring with soft papillae and paragnaths ar- 
ranged as follows: area V = 3 papillae, in 
triangle; VI = transverse row of numerous 
minute paragnaths, exact number not deter- 
minable; VII-VIII = 21 papillae, in 2 rows. 

Parapodia of first 2 setigers uniramous 
without notosetae, with dorsal notopodial 
ligule, neuropodial presetal acicular lobe, 
neuropodial postsetal lobe, and ventral neu- 
ropodial ligule. Dorsal notopodial ligule 
conical, approximately as long as dorsal cir- 
rus. Neuropodial presetal acicular lobe of 
similar size to neuropodial postsetal lobe, 
smaller than dorsal notopodial ligule. Ven- 
tral neuropodial ligule conical, slightly lon- 
ger than neuropodial presetal acicular lobe. 
Ventral cirrus subulate, shorter than ventral 
neuropodial ligule. 

Remaining parapodia biramous with dor- 
sal notopodial ligule, notopodial infra-acic- 
ular ligule, neuropodial presetal acicular 
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lobe, neuropodial postsetal acicular lobe, 
and ventral neuropodial ligule (Fig. 8A). 
Dorsal notopodial ligule blunt, with yellow- 
ish glandular region at base of dorsal cirrus; 
ligule becoming slightly smaller on poste- 
rior setigers but shape remaining similar. 
Notopodial infra-acicular ligule similar to 
dorsal notopodial ligule in shape and size. 
Dorsal cirrus subulate, approximately as 
long as dorsal notopodial ligule on anterior 
setigers, extending slightly beyond dorsal 
notopodial ligule on posterior setigers. Neu- 
ropodial presetal acicular lobe smaller than 
notopodial ligule, blunt with short, rounded 
postsetal lobe. Ventral neuropodial ligule 
smaller than but approximately as long as 
neuropodial presetal acicular lobe. Ventral 
cirrus subulate, about as thick but shorter 
than dorsal cirrus. 

Notopodia with 1—3 homogomph spini- 
gers (Fig. 7C); each with slender blade 
100-130 pm long, fringed with small teeth 
on cutting edge; end of shaft with large 
tooth surrounded by fringe of smaller teeth, 
all of similar length; both sides of large 
tooth with split cutting into shaft (Fig. 1C). 
Neuropodia with spinigers similar to noto- 
podial spinigers and heterogomph falcigers, 
present throughout, the latter located in the 
lower position of fascicle. Falcigers with 
short triangular blade, about 35 pm long, 
fringed with small teeth on cutting edge; 
large tooth at end of the shaft facing cutting 
edge of blade, much longer than surround- 
ing fringe of smaller teeth (Fig. 7D). 

Gender indeterminable. 

Remarks . — Monro (1939) described this 
species as differing from L. indicus and L. 
decipiens in having only two notopodial 
ligules, heterogomph falcigers with very 
short blades, and a quite different pharyn- 
geal armature. The original description is 
detailed and accompanied by drawings of 
the head region, parapodia and setae. How- 
ever, the pharyngeal armature on area VI, 
originally described as papillae, are scleri- 
tized structures, which should be consid- 
ered as paragnaths. The occurrence of par- 



agnaths on this area has not been reported 
in any other Leonnates species. 

Habitat . — Not mentioned in the original 
description. 

Distribution . — Aldabra Islands, Indian 
Ocean. 

Leonnates persicus Wesenberg-Lund, 
1949 

Figs. 8B-C, 9A-C, 10A-E, 11A-D; 

Table 3 

Leonnates persica Wesenberg-Lund, 1949: 

275-277, figs. 11-12; Day 1967: 328- 

329, fig. 14.11. G-M; Wu et al. 1981: 68- 

69, figs. 39-40. 

Material examined. — 2 miles West of 
Mujgam, Persian Gulf (26°57'N, 53°26'E), 
10 Apr 1938 (holotype, ZMUC). Off East 
Sha Chau, Hong Kong (22°17'N, 1 13°52'E), 
Feb 1999 (2 complete specimens) (HKUST 
W0006-W0007) (1 incomplete specimen) 
(HKUST W001 3); Feb 1998 (5 incomplete 
specimens) (HKUST W0008-W0012). 

Description of holotype . — The original 
description, based on an anterior fragment 
with 30 setigers, is incomplete. 

Animal colour cream with darker pig- 
mentation at base of dorsal cirrus and dorsal 
notopodial ligule. Prostomium pentagonal 
with cleft on frontal margin. Two pairs of 
black eyes, arranged trapezoidally; anterior 
pair slightly larger. Palps thick, cylindrical, 
each with small palpostyle. Antennae digi- 
tiform, approximately as long as palps. 
Peristomial cirri slender and tapering; dor- 
sal most pair missing; remaining longest 
reaching back to setiger 5. 

Pharynx everted with jaws brownish, 
smooth. Maxillary ring with paragnaths ar- 
ranged as follows: area I = 0; II = 3 left, 
2 right; III = 0; IV = 3. Oral ring with 
papillae arranged as follows: area V = 0; 
VI = 1; VII-VIII = 29, in 3 irregular rows. 

Parapodia of first 2 setigers with dorsal 
notopodial ligule, neuropodial presetal acic- 
ular ligule, neuropodial postsetal ligule, and 
ventral neuropodial ligule. Dorsal notopo- 
dial ligule asetigerous, conical, with basal 
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Fig. 8. Leonnates simplex (BMNH 1941.4.4.2). A. Anterior view of parapodium 20. B-C. Leonnates persicus 
(Holotype ZMUC). B. Anterior view of parapodium 3. C. Anterior view of parapodium 20. (Scale: A-C = 0.25 
mm). 
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swelling. Dorsal cirrus subulate, slightly 
shorter than dorsal notopodial ligule. Neu- 
ropodial presetal acicular ligule conical, 
slightly longer than postsetal ligule. Neu- 
ropodial ventral ligule conical, of similar 
length to postsetal ligule. Ventral cirrus su- 
bulate, shorter than ventral neuropodial lig- 
ule. 

Remaining parapodia biramous with dor- 
sal notopodial ligule, notopodial supra-acic- 
ular ligule, notopodial infra-acicular ligule, 
neuropodial presetal acicular ligule, neuro- 
podial postsetal ligule, and ventral neuro- 
podial ligule (Fig. 8B, C). Dorsal notopo- 
dial ligule large, conical, swollen at base, 
with glandular region at upper margin, be- 
coming slightly larger on middle setigers 
with shape unchanged. Notopodial supra- 
acicular ligule conical, similar to but small- 
er than infra-acicular ligule. Dorsal cirrus 
subulate, shorter than dorsal notopodial lig- 
ule. In anterior segments, neuropodial pre- 
setal acicular ligule shorter than postsetal 
ligule, with digit protruding from lower 
frontal tip (Fig. 8B). In middle neuropodia, 
presetal ligule and postsetal ligule similar 
in shape and size (Fig. 8C). Ventral neu- 
ropodial ligule conical, smaller than, but of 
similar length to neuropodial presetal acic- 
ular ligule. Ventral cirrus subulate, same 
thickness as dorsal cirrus but shorter. 

Notopodia with homogomph spinigers 
throughout, each with slender blade fringed 
with small teeth on cutting edge. Large 
tooth at end of shaft surrounded by fringe 
of slender teeth of similar length, with split 
cutting into shaft on both sides of large 
tooth (Fig. 9A, B). Neuropodia with two 
kinds of setae: homogomph spinigers and 
homogomph falcigers. Spinigers similar to 
those on notopodia, present throughout 
fragment, fewer on middle neuropodia 
where accompanied by falcigers. Falcigers 
present on neuropodia from setiger 10 to 
end of fragment (setiger 30), numbering 3- 
6 in supra-acicular fascicle and 4-16 in in- 
fra-acicular fascicle, blades with straight 
terminal projection, fringed on cutting edge. 
Tooth at end of shaft fringed by circular 



slender teeth of similar length; split cutting 
into the shaft on both sides of large tooth 
(Fig. 9C). 

Gender of holotype, as well as most of 
our material, indeterminable. Specimen 
HKUST WOO 13 with developing oocytes 
diameter 60-80 |xm, without heteronereidid 
modification. Female with mature oocytes 
diameter 100 jxm, without heteronereidid 
modification, and male heteronereidid with 
modified eyes, parapodia and setae reported 
by Wu et al. (1981). 

Remarks . — Although the original de- 
scription is quite detailed, it is incomplete 
as only an anterior fragment was available. 
The parapodia and setae of our material 
match well with those of the holotype (Figs. 
9A-C, 11, present study; fig. 12, Wesen- 
berg-Lund 1949). In the holotype, as well 
as all other material described in previous 
studies (Day 1967, Wu et al. 1981), pha- 
ryngeal areas I and III are devoid of par- 
agnaths. Slight variation in the number of 
paragnaths on areas I and III (0-1 on area 
I, 0-3 on area III) were found in our spec- 
imens collected from the same locality (Fig. 
10, Table 3), but we believe this minor var- 
iation is intraspecific; some of these speci- 
mens have the exact numbers of paragnaths 
as those occurring on the corresponding ar- 
eas of the holotype. Greater variation in 
numbers of soft papillae was found on area 
VII- VIII: area VII-VIII has 3-4 rows of 
papillae according to Day (1967) and Wu 
et al. (1981). The number of rows of pa- 
pillae on areas VII-VIII of our specimens 
varies from 2 to 3-4. A correlation between 
body size and numbers of papillae on area 
VII-VIII shows this variation is likely to be 
due to differences in body size: larger in- 
dividuals usually have more papillae than 
smaller individuals [Y = 6.16X + 6.48, Y 
= number of papillae on areas VII-VIII, X 
= Body width (mm), n = 9, r = 0.949]. 

The left parapodium 20 from the holo- 
type, which contained both falcigers and 
spinigers, was the only parapodium of the 
middle region that was authorized to dissect 
for SEM. The line drawing and observa- 
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Fig. 9. Leonnates persicus (HKUST W0006). A. Notopodial spinigers from parapodium 20. B. Enlarged 
end of shaft of one of the spinigers in A. C. Neuropodial falcigers from parapodium 20. Leonnates stephensoni 
(AM WI0258). D. Notopodial spiniger from parapodium 2. E. neuropodial falciger from parapodium 20. (Scale: 
A = 25 fxm; B = 10 [Jim; C = 10 jxm; D = 15 fxm; E = 15 jxm). 



tions using dissecting and compound mi- 
croscopes were successful, but unfortunate- 
ly, the setae were broken during preparation 
for SEM. Since substantial evidence indi- 
cates that our specimens are L. persicus , a 
parapodium from the same body region of 
HKUST W0006 was used for SEM. 

Our specimens (Table 3) have provided 
supplemental information on the posterior 
region of this species. The notopodial su- 
pra-acicular ligule gradually diminishes 
along the body but remains distinct on pos- 
terior region (Fig. 9). The notopodial infra- 
acicular ligule becomes slightly smaller on 
posterior region. In anterior segments, the 
neuropodial presetal acicular ligule is blunt, 
shorter than postsetal ligule, with a digit 
protruding from the lower frontal margin. 
In middle and posterior parapodia, the neu- 



ropodia presetal ligule and postsetal ligule 
are of similar shape and size. The pygidium 
has two anal cirri that extend for a length 
equivalent to approximately 1 5 posterior se- 
tigers. Neuropodial falcigers disappear from 
posterior segments. 

Habitat — The holotype was collected 
from 20 m, in clay with little sand, co-ex- 
isting with Pseudeurythoe hirsuta Wesen- 
berg-Lund, 1949. Our specimens were col- 
lected by a grab from 5-11 m depths, in 
clay with silt; salinity at the site fluctuated 
on a seasonal cycle, reaching 19.3 ppt dur- 
ing the summer and 32.5 ppt during the 
winter. The material in Wu et al. (1981) was 
collected from a variety of localities along 
the Chinese coast (fig. 18 in Wu et al. 1981) 
from 1.5-58 m depths, in sandy mud or 
clay, co-existing with Venerupis sp.. Am- 



VOLUME 113, NUMBER 4 



1133 




Fig. 10. Leonnates persicus (A-C: HKUST W006; D-E: HKUST W008). A. Dorsal view of anterior region. 
B. Dorsal view of pharynx. C. Ventral view of anterior region. D. Dorsal view of pharynx. E. Ventral view of 
pharynx. (Scale: A-E = 0.5 mm). 



phiura vadicola Matsumoto, Loimia medu- 
sa (Savigny) and Eudistylia vancouveri 
(Kinberg). 

Distribution . — South Africa; Persian 
Gulf; China. 

Leonnates stephensoni Rullier, 1965 
Figs. 9D-E, 12 

Leonnates stephensoni Rullier, 1965: 174— 
177, fig. 4A-I; Hutchings & Murray 



1984: 36-37, fig. 11; Hutchings & Reid 
1991: 53-54. 

Leonnates persicus non Wesenberg-Lund. 
Gallardo 1967: 64, pi. 14, figs. 1-4. 

Material examined. — Calliope River, 
Queensland (23°55'S, 151°10'E), coll. 
Saenger, May 1976 (4 specimens) (AM 
W13513); Auckland Creek, Queensland 
(23°50'S, 151°16'E), 9-12 Feb 1976, coll. 
Saenger (1 specimen) (AM W 1025 8). 
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Fig. 11. Leonnates persicus (HKUST W0006). A. Anterior view of parapodium 2. B. Anterior view of 
parapodium 3. C. Anterior view of parapodium 20. D. Anterior view of parapodium 40. (Scale: A-D = 0.2 
mm). 



Description . — The holotype (AM W3790), 
an anterior fragment of 27 setigers from 
Moreton Bay, Queensland (27°25'S, 
151°10'E), was not available for examination. 
All specimens examined were also from 
Queensland and are incomplete. The longest 
fragment (AM W 1025 8, 19 mm long with 34 
setigers), is the example chosen for descrip- 
tion. 

Animal colour cream with glandular re- 
gion at base of dorsal cirrus. Prostomium 
pentagonal, cleft on frontal margin. Anten- 



nae barely reaching joint between palpop- 
hore and palpostyle. Two pairs of eyes in 
trapezoidal arrangement, anterior pair 
slightly larger. Peristomium with tentacular 
cirri, longest reaching back to setiger 10. 

Pharynx with slightly denticulate jaws. 
Maxillary ring with paragnaths arranged as 
follows: area I = 0; II = 3 left, 1 right; III 
= 0, IV = 3. Oral ring with papillae ar- 
ranged as follows: V = 1; VI— VIII = 61 in 
3-4 irregular rows. 

Parapodia of first 2 setigers with dorsal 



Table 3. — Diagnostic characteristics of Leonnates persicus. Numbers of processes on the left side and right side of pharyngeal areas II and IV are separated by a 
slash. 
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notopodial ligule, neuropodial presetal acic- 
ular ligule, neuropodial postsetal ligule, and 
ventral neuropodial ligule (Fig. 12A). Dor- 
sal notopodial ligule asetigerous, large, con- 
ical. Dorsal cirrus subulate, shorter than 
dorsal notopodial ligule. Neuropodial pre- 
setal acicular ligule dorsolaterally pointed. 
Neuropodial postsetal ligule ventrolaterally 
pointed. Ventral neuropodial ligule conical, 
similar to neuropodial acicular ligules. Ven- 
tral cirrus subulate, about as long as dorsal 
cirrus. 

Remaining parapodia biramous with dor- 
sal notopodial ligule, notopodial supra-acic- 
ular ligule, notopodial infra-acicular ligule, 
neuropodial presetal acicular ligule, neuro- 
podial postsetal ligule, and ventral neuro- 
podial ligule (Fig. 12B, C). Dorsal noto- 
podial ligule large, conical, longer than no- 
topodial presetal acicular ligule. Notopodial 
supra-acicular ligule slightly smaller than 
infra-acicular ligule (Fig. 12A, B). Noto- 
podial supra-acicular ligule gradually di- 
minishing along body, but remaining dis- 
tinct on setiger 34 (last setiger of fragment); 
infra-acicular ligule similar along body. 
Dorsal cirrus subulate, shorter than dorsal 
notopodial ligule. Neuropodial presetal 
acicular ligule projecting ventrolaterally; 
neuropodial postsetal ligule projecting hor- 
izontally; presetal acicular ligule diminish- 
ing posteriorly but present on posterior seg- 
ments of fragment as small, ventrally lo- 
cated cone. Ventral neuropodial ligule 
smaller than, but approximately as long as 
neuropodial postsetal ligule. Ventral cirrus 
subulate, slightly shorter than dorsal cirrus. 

Notosetae all homogomph spinigers, 
each with slender blade fringed on cutting 
edge; end of shaft with tooth as long as sur- 
rounding fringe of slender teeth (Fig. 9D). 
Neurosetae homogomph spinigers and 
homogomph falcigers. Spinigers similar to 
those on notopodia, present throughout. 
Falciger present on setigers 9-34 of frag- 
ment, numbering 6-8 in supra-acicular fas- 
cicle and 9-15 in infra-acicular fascicle; 
blades with straight terminal projection and 
fringed cutting edge; shaft ending with 
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Fig. 12. Leonnates stephensoni (AM W10258). A. Anterior view of parapodium 2. B. Anterior view of 
parapodium 6. C. Anterior view of parapodium 20. (Scale: A-C = 0.3 mm). 
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tooth extending to the tip of surrounding 
fringe of slender teeth (Fig. 9E). 

Female with developing oocytes diame- 
ter 55-70 (Jim. 

Remarks . — According to Rullier (1965), 
L. stephensoni differs from L. persic us in 
having a darkened glandular region on the 
parapodia, three papillae on area V of pro- 
boscis, greater attenuation of falciger 
blades, a straight tip of falciger blades (rath- 
er than a broadly truncated tip) and falci- 
gers with a perfectly homogomph articula- 
tion, rather than being slightly hetero- 
gomph. Our examination of the holotype of 
L. persicus reveals that it also has darkened 
glandular regions on the parapodia (Fig. 
8B, C), not reported in the original descrip- 
tion (Wesenberg-Lund 1949). The non-type 
L. stephensoni specimens also have papillae 
on the oral ring, but the exact number varies 
from the 3 reported in the original descrip- 
tion: i.e., 1 to 3 on area V, and there are 2- 
4 continuous rows of papillae on area VI- 
VIII. SEM shows that the falcigers of L . 
stephensoni and L. persicus are very similar 
in having a homogomph articulation, a 
straight tip and a fringed cutting edge (Fig. 
9C, E). The original description of L. ste- 
phensoni, which states that the falciger 
blades are more attenuated than those of L. 
persicus , and that those of L. persicus have 
a slightly heterogomph articulation (Rullier 
1965) are incorrect. 

Leonnates stephensoni appears to differ 
from L. persicus in having one or more pa- 
pillae on area V and continuous rows of 
papillae on areas VI- VIII. Gallardo (1967) 
reported L. persicus from Nha Trang, Viet 
Nam. His description, however, shows 1 
papilla on area V and 40-50 papillae on 
areas VII-VIII, so his specimen likely be- 
longs to L. stephensoni . A specimen (AM 
W202003), identified as L. stephensoni by 
Hutchings & Reid (1991), resembles L. per- 
sicus and L. stephensoni in parapodial 
structure and setal type, but the pharyngeal 
areas V and VI differ from the above two 
species in having no processes. This spec- 
imen was collected from Australia, where 



no L. persicus has been recorded. The avail- 
able limited material does not allow a de- 
tailed analysis of the intraspecific variation 
in the pharyngeal areas of L. stephensoni. 
The specific status of this specimen is cur- 
rently indeterminable. 

In the L. stephensoni specimens exam- 
ined, neuropodial falcigers are present from 
setiger 9-10 to the end of fragment (21-34 
setigers), numbering 1-8 in upper fascicle 
and 3-15 in lower fascicle. In L. persicus, 
falcigers disappear on posterior neuropodia 
and it is not certain whether this is also true 
for L. stephensoni, because all specimens 
examined are anterior fragments and no 
previous reports of this species examined 
the occurrence of neuropodial falcigers 
along the body. 

Habitat. — Rullier (1965) did not provide 
habitat information. According to Hutch- 
ings & Reid (1991), this species inhabits 
sandy mud. 

Distribution . — Australia; Viet Nam. 

Leonnates nipponicus Imajima, 1972 

Leonnates nipponicus Imajima, 1972: 41- 

43, fig. 2A-L. 

Material examined. — None. The type 
specimens (Holotype: NSMT-Pol. H74; 
Paratype: NSMT-Pol. P75) were not avail- 
able for examination. 

Remarks. — The original description is 
detailed and accompanied by figures of the 
head region, parapodia, and setae. This spe- 
cies is very similar to L. indicus. Imajima 
(1972) separated it from L. jousseaumei 
based on its distinctions in pharyngeal area 
III with 4 small soft papillae, instead of 6- 
7 chitinized paragnaths and notosetae as ex- 
clusively homogomph spinigers, instead of 
spinigers and a few homogomph falcigers 
posteriorly. Hutchings & Reid (1991) noted 
the more anteriorly disappearance of the 
notopodial supra-acicular ligule along the 
body of L. nipponicus than on specimens of 
L. indicus. As discussed previously, the 
pharyngeal area III of L. indicus contains 
3-8 papillae that can be scleritized to dif- 
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ferent extents (Table 1). Although the no- 
topodial supra-acicular ligule of most of the 
L. indicus specimens we examined disap- 
pears only from far posterior segments, in 
two specimens this structure is absent be- 
fore setiger 20 (Table 1). Notopodial falci- 
gers, despite being few in each individual, 
have been found in posterior parapodia of 
all L. indicus specimens examined. The ab- 
sence of notopodial falcigers in L. nippon- 
icus, appears to differentiate it from L. in- 
dicus. 

Habitat. — Corals. 

Distribution. — Southern Japan. 

Leonnates crinitus Hutchings & Reid, 
1991 

Figs. 13, 14A-D 

Leonnates crinitus Hutchings & Reid, 

1991: 50-52, fig. 2A-G. 

Material examined. — Australia, Trinity 
Bay, Cairns, Queensland, (16°25'S, 
145°27'E), intertidal, coll. Australian Lit- 
toral Society, 10 Dec 1974 (1 incomplete 
paratype) (USNM 123355); Wangewanja 
Cove, Port Essington, Northern Territory 
(1 1°23'S, 132°09'E), intertidal, 13 Sep 1985 
(1 incomplete specimen) (NTM W3348). 

Description. — The holotype (QM 

GH4683) was not available for examina- 
tion. All three type specimens were from- 
the same sample. Our description is based 
on paratype USNM 123355, a 26 mm long 
anterior fragment with 49 setigers. 

Animal colour brownish with glandular 
region at base of dorsal cirrus. Prostomium 
pentagonal, not cleft on frontal margin. An- 
tennae barely reaching joint between pal- 
pophore and palpostyle. Two pairs of eyes 
in trapezoidal arrangement, anterior pair 
slightly larger. Peristomium with tentacular 
cirri, longest reaching back to setiger 8. 

Pharynx half-everted with brownish, 
smooth jaws. Maxillary ring with parag- 
naths arranged as follows: area I = 4 in 
perpendicular row; II = 10 left, 1 1 right; III 
= 41; IV = 20 left, 19 right. Oral ring with 



papillae arranged as follows: area V = 0; 
VI = 1 ; VII-VIII = 8 in transverse row. 

Parapodia of first 2 setigers with dorsal 
notopodial ligule, neuropodial presetal acic- 
ular lobe, neuropodial postsetal ligule, and 
ventral neuropodial ligule. Dorsal notopo- 
dial ligule asetigerous, large, conical. Dor- 
sal cirrus subulate, shorter than dorsal no- 
topodial ligule. Neuropodial presetal acic- 
ular lobe blunt. Neuropodial postsetal ligule 
with figure-like digit on upper tip. Ventral 
neuropodial ligule blunt, similar to neuro- 
podial postsetal ligule. Ventral cirrus subu- 
late, about as long as dorsal cirrus. 

Remaining parapodia biramous with 6 
ligules on anterior segments, 5 on posterior 
segments (Fig. 13A, B): dorsal notopodial 
ligule, notopodial supra-acicular ligule, no- 
topodial infra-acicular ligule, neuropodial 
presetal acicular ligule, neuropodial postse- 
tal ligule, and ventral neuropodial ligule. 
Dorsal notopodial ligule large, conical, 
slightly longer than notopodial supra- and 
infra-acicular ligules. Notopodial supra- 
acicular ligule blunt; of similar size to infra- 
acicular ligule (Fig. 13 A); supra-acicular 
ligule gradually diminishing along body, 
but remaining distinct on last setiger of 
fragment; infra-acicular ligule taper in mid- 
dle region. Dorsal cirrus subulate, shorter 
than dorsal notopodial ligule. Neuropodial 
presetal acicular lobe blunt; postsetal ligule 
with figure-like digit on upper tip; finger- 
like digit reduced along body and absent 
from setiger 26. Ventral neuropodial ligule 
blunt anteriorly, elongated and pointing 
downward from setiger 23 (Fig. 13B). Ven- 
tral cirrus subulate, approximately as long 
as dorsal cirrus. 

Notopodia with homogomph spinigers 
(Fig. 14A, B) throughout. Neuropodia with 
supra-acicular homogomph spinigers, infra- 
acicular heterogomph spinigers (Fig. 14C), 
heterogomph falcigers (Fig. 14D). Neuro- 
podial spinigers present throughout, accom- 
panied by falcigers in middle region. Neu- 
ropodial falcigers present from setiger 12- 
14 to setiger 42-48, numbering 1-2 in up- 
per fascicle and 2-8 in lower fascicle. 
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Fig. 13 Leonnates crinitus (Paratype USNM 123355). A. Posterior view of parapodium 8. B. Posterior 
of parapodium 30. (Scale: A-B = 0.1 mm). 
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Fig. 14. Leonnates crinitus (Paratype USNM 123355). A. Notopodial homogomph spiniger from parapodium 
30. B. Enlarged end of shaft of the spinigers in A. C. Neuropodial heterogomph spiniger from parapodium 8. 
D. Neuropodial falciger from parapodium 30. Paraleonnates bolus (USNM 127644). E. Notopodial spinigers 
from parapodium 4. F. Enlarged end of shaft of another notopodial spiniger from parapodium 4. (Scale: A — 
20 (Jim; B = 4 jxm; C — 20 |xm; D = 10 pm; E = 20 pm; F = 5 pm). 



Remarks.— The characters of the both 
specimens match well with the original de- 
scription by Hutchings Sc Reid (1991). 
Leonnates crinitus is similar to L. decipiens 
in the shape of parapodia and in pharyngeal 
armature on areas II, IV, and VI, but differs 
from the latter in having 4-5 paragnaths, 
instead of none, arranged in a single per- 
pendicular row on area I and a greater num- 
ber of paragnaths (24-41 vs. 3-21) on area 
III. The spinigers and falcigers of these two 
species are also similar, except that hetero- 
gomph spinigers, observed in L. crinitus 
(Fig. 14C), were not found in L. decipiens . 
Homogomph falcigers in neuropodial su- 
pra-acicular fascicle of L. crinitus , reported 
by Hutchings & Reid (1991, fig. 2 G) were 
not found. This difference, however, may 
be due to the limited material for SEM ob- 
servation. 

Habitat . — This species inhabits muddy 



sand, 0-5 m; specimen NTM W3348 was 
collected from a rotting bark (Hutchings Sc 
Reid 1991). 

Distribution . — Australia. 

Key to the Leonnates species based on 
atokous specimens 

1. Oral ring with paragnaths on area VI . . 
L. simplex 



- Oral ring with only papillae 2 

2. Falcigers present on all neuropodia ... 3 

— Falcigers not present on anterior neuro- 

podia 4 

3. Posterior notopodia without falcigers . . 



L. nipponicus 

- Posterior notopodia with few falcigers 

L. indicus 

4. Pharyngeal area V with papilla(e), pa- 
pillae on area VI-VIII forming continu- 
ous rows L. stephensoni 

- Pharyngeal area V without papillae, bor- 
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der between areas VI and VII- VIII clear- 
ly defined 5 

5. In all parapodia, ventral neuropodial lig- 

ule slightly shorter than neuropodial 
acicular ligules L. persicus 

- In middle and posterior parapodia, ven- 

tral neuropodial ligule much longer than 
neuropodial acicular ligules 6 

6. Pharyngeal area I without paragnaths, 
area III with 3-21 paragnaths L. decipiens 

- Pharyngeal area I with paragnaths, area 

III with 24-41 paragnaths L. crinitus 

Australonereis Hartman, 1954 
Australonereis ehlersi (Augener, 1913) 

Nereis ( Leonnates ) ehlersi Augener, 1913: 
142-145, fig. 12A-C, pi. 3, fig. 53. 
Leptonereis ehlersi Monro 1938: 618-623, 
fig. 7-13. 

Australonereis ehlersi Hartman 1954: 19— 
23, fig. 1-11; Hutchings & Reid 1990: 
77-78, fig. 4. 

Material examined. — Swan River, West- 
ern Australia, (19 specimens) (ZIM V- 
7906). 

Description. — None of the type speci- 
mens has an everted pharynx. The parapo- 
dia and setal structure match well with 
Hartman (1954). The pharyngeal structure, 
as revealed by examination of three speci- 
mens that have been dissected, also matches 
Hartman (1954). The tips of pharyngeal pa- 
pillae are not scleritized. 

Remarks . — Nereis (. Leonnates ) ehlersi 
was originally described as having papillae 
on the oral ring and paragnaths on the max- 
illary ring (Augener 1913). Monro (1938) 
found papillae on the maxillary ring only, 
but he assigned this species to Leptonereis , 
which has a smooth pharynx. Nereis {Leon- 
nates) ehlersi was later assigned to Austra- 
lonereis ehlersi by Hartman (1954). Austra- 
lonereis has a smooth oral ring and a pa- 
pillate maxillary ring; its notosetae are spi- 
nigers and neurosetae are spinigers and 
falcigers. Hutchings & Reid (1990) provid- 
ed a detailed description for specimens col- 
lected from different parts of Australia. 
They reported that the tips of the papillae 



on the pharynx are scleritized, and the 
scleritization was not seen in all specimens 
they examined, but it was common and 
seemed to be independent of gender, size, 
and locality. 

Habitat . — Muddy sand and sand flats. 
Distribution . — Australia. 

Websterinereis Pettibone, 1971 
Websterinereis glauca Pettibone, 1971 

Leonnates pusillus Langerhans, 1880: 279, 
pi. 14, fig. 10. 

Leptonereis glauca Claparede, 1870: 454, 
pi. 7: fig. 3; Fauvel, 1914: 163, pi. 12, 
figs. 5-23; Ramsay, 1914: 244, pi. 1, figs. 
1 - 10 . 

Laeonereis glauca Hartman, 1945: 22. 
Websterinereis glauca Pettibone, 1971: 27- 
30, figs. 14-16. 

Websterinereis tridentata Fauchald 1977: 
90. 

Material examined . — Madeiras, (3 spec- 
imens) (NHMV 2162). 

Description . — Very tiny nereidids (<0.5 
cm long), fragile after long storage. Phar- 
ynxes not everted. Dissection of one of the 
specimens revealing no chitinized parag- 
naths, but other details of pharyngeal struc- 
ture were not observable. All tentacular cir- 
ri missing. Parapodia, except first two pairs, 
biramous, with no signs of heteronereidid 
modification. Throughout shape of parapo- 
dia and pattern of setal distribution similar. 
Notosetae homogomph spinigers. Neurose- 
tae homogomph spinigers and heterogomph 
falcigers. Sex of specimens indeterminable. 

Remarks. — Leonnates pusillus can not be 
assigned to Leonnates because it does not 
have both papillae and paragnaths on the 
pharynx. In the original description L. pus- 
illus was depicted as having papillae on 
both rings, but it was afterwards referred to 
Leptonereis glauca Claparede, 1 870 by 
Fauvel (1914) and Ramsay (1914); Lepto- 
nereis has a smooth pharynx. Later it was 
referred to Laeonereis glauca by Hartman 
(1954); Laeonereis has tufts of papillae on 
both pharyngeal rings. Afterwards it was 
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referred to Websterinereis glauca by Petti- 
bone (1971); Websterinereis has a smooth 
maxillary ring and a papillate oral ring. Pet- 
tibone (1971) considered L . pusillus to be 
the male heteronereidid form of W. glauca , 
although Langerhans’ sample also includes 
atokous specimens. Fauchald (1977) rede- 
fined Websterinereis as having a smooth 
maxillary ring and paragnaths on the oral 
ring, with W. tridenta a considered as the 
sole valid species. 

Our observations do not clarify to which 
genus these specimens belong, but there is 
no reason for us to state that they are not 
W. glauca as stated by Dr. Pettibone. 

Habitat . — Types from old fish cages. 

Distribution. — Madeiras. 

Paraleonnates Chlebovitsch & Wu, 1962 
Paraleonnates bolus Hutchings & Reid, 
1991 

Fig. 14E-F 

Leonnates bolus Hutchings & Reid, 1991: 

48-50, fig. 1A-E. 

Material examined . — Holotype, 1 com- 
plete specimen from East Arm, Darwin 
Harbour, Northern Territory, Australia 
(12°30'S, 130°55'E), 2.5 by 50 mm, 115 se- 
tters, 14 Dec 1984 (NTM W2518); para- 
type, 1 incomplete specimen from Port 
Warrender, Admiralty Gulf, Western Aus- 
tralia (14°35'S, 125°53'E), 2.8 X 45 mm, 
86 setigers, Oct 1976 (USNM 127644). 

Description. — Unless otherwise stated, 
our description is based on specimen NTM 
W2518. Pharynx with paragnaths on max- 
illary ring and papillae on oral ring, ar- 
ranged as follows: area I— II = 35 parag- 
naths in 2 continuous irregular rows; III-IV 
= 48 paragnaths in 3 continuous irregular 
rows; V = 0; VI = 2 papillae, one blunt on 
centre of area, another sharply pointed lo- 
cated near frontal margin of oral ring; VII- 
VIII = 4 sharply pointed papillae, in trans- 
verse row, located near frontal margin of 
oral ring. Border between areas I and II and 
border between areas III and IV not clear. 
Paragnaths on middle of both dorsum and 



ventrum of maxillary ring are slightly 
smaller than those on sides. Centre of area 
VII-VIII with some dermal folds (Fig. IB 
in Hutchings & Reid 1991) but 4 blunt pa- 
pillae, described on centre of oral ring 
(Hutchings & Reid 1991), not observed. 
Similar pharyngeal arrangement in speci- 
men USNM 127644 as follows: areas I— II 
= 26 paragnaths in 2 irregular rows; III-IV 
= 34 paragnaths in 3 irregular rows; IV = 
7 paragnaths; V = 0; VI = 1 sharply point- 
ed papilla, located near frontal margin of 
oral ring; VII-VIII = 4 sharply pointed pa- 
pilla in one transverse row, located near 
frontal margin of oral ring; on both areas 
I— II and III-IV, paragnaths on centre slight- 
ly larger than those on sides; border be- 
tween areas I and II and border between 
areas III and IV not clear. No blunt papillae 
observed on area VII-VIII. 

Parapodia of first 2 setigers subbiramous 
with 2 aciculae, without notosetae, with 
dorsal notopodial ligule, neuropodial pre- 
setal supra-acicular ligule, neuropodial pre- 
setal infra-acicular ligule, neuropodial pos- 
tsetal lobe, and ventral neuropodial ligule. 
Dorsal notopodial ligule conical, asetiger- 
ous. Dorsal cirrus subulate, extending be- 
yond dorsal notopodial ligule. Neuropodial 
presetal supra- and infra-acicular ligules 
conical. Neuropodial postsetal lobe broad. 
Ventral neuropodial ligule conical, slightly 
shorter than neuropodial acicular ligules. 
Ventral cirrus slender, shorter than dorsal 
cirrus. 

Remaining parapodia biramous with dor- 
sal notopodial ligule, notopodial infra-acic- 
ular ligule, neuropodial supra-acicular lig- 
ule, neuropodial infra-acicular ligule, neu- 
ropodial postsetal ligule, and ventral neu- 
ropodial ligule. Dorsal notopodial ligule 
conical, as long as notopodial infra-acicular 
ligule. Dorsal cirrus slender, longer than 
dorsal notopodial ligule. Anterior neuropo- 
dia with presetal supra-acicular ligule, in- 
fra-acicular ligule, and postsetal ligule. 
Shapes of notopodial presetal acicular lig- 
ules similar along body, but postsetal ligule 
digit-form in anterior segments but absent 
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from setiger 39 in holotype and setiger 25 
in specimen USNM 127644. Ventral neu- 
ropodial ligule smaller than neuropodial 
presetal acicular ligule. Ventral cirrus slen- 
der, shorter than dorsal cirrus. 

Notopodia and neuropodia with hetero- 
gomph spinigers (Fig. 14E-F) throughout. 
Ends of shaft smooth, hinge with large 
tooth facing cutting edge of blade. Blade 
with fringe of small teeth on cutting edge. 
Smooth, long-bladed heterogomph falcigers 
in subacicular fascicle of far anterior para- 
podia, reported from the other paratype 
(WAM 422-86) in original description (Fig. 
1H in Hutchings & Reid 1991), not found 
in holotype or paratype USNM 127644. 

Remarks. — Our examination of the type 
and non-type specimens of P. uschakovi 
(about 20 specimens, IOCAS 08181, 
09188) shows that the prostomium, the 
pharynx, the parapodia and the setae of L. 
bolus all resemble those of P. uschakovi. 
The original description of P. uschakovi , 
however, does not clearly show a digit-form 
neuropodial postsetal ligule. The papillae 
on the oral ring of P. bolus also agree well 
with those of P . uschakovi . Paraleonnates 
uschakovi has 1 sharp papilla and 1 blunt 
papilla on area VI, and 4 sharp papillae and 
0-5 blunt papillae on area VII- VIII; the 
first row of paragnaths on area VII-VIII is 
scleritized to higher degree than are those 
of second and third rows, while in P. bolus 
all paragnaths are quite well scleritized. 
This difference may differentiate P. bolus 
from P. uschakovi . In the original descrip- 
tion of L. bolus , one paratype (WAM 422- 
86, not available for examination) was 
shown to have long-bladed falcigers on an- 
terior setigers, but neither the other types 
have such falcigers. Blunt papillae on the 
centre of oral ring are common to Leon - 
nates , but the sharply pointed papillae near 
the frontal margin of the oral ring have not 
been reported in any other Leonnates spe- 
cies. The shaft of the spiniger of P. bolus 
differs from that of all Leonnates species in 
having a smooth end, instead of being 
fringed with teeth. The neuropodia of P. 



bolus differ from those of all Leonnates 
species in having two presetal ligules and a 
postsetal lobe, instead of one acicular lobe 
or ligule and one postsetal lobe or ligule. 
Substantial differences between Leonnates 
and Paraleonnates , and the similarities be- 
tween P. uschakovi and L. bolus suggest 
that L. bolus be transferred to the genus 
Paraleonnates. Paraleonnates bolus is dis- 
tinguishable from P. uschakovi in higher 
degree of scleritization in the second and 
third rows of paragnaths on pharyngeal area 
VII-VIII. 

Habitat. — Mangroves (Hutchings & Reid 
1991). Holotype from inside mounds made 
by burrowing lobster Thalassina squami- 
fera de Man. 

Distribution. — Northern Australia. 

Discussion 

Generic separation in Nereididae has 
been mainly based on the pharyngeal struc- 
ture and the types of setae present. Intra- 
generic variation of these characters has 
been noted (Fauchald 1977). Our exami- 
nation of all available Leonnates species 
has allowed the assessment of such varia- 
tion in Leonnates. In the pharynx of most 
Leonnates species, the maxillary ring has 
only scleritized paragnaths and the oral ring 
has only soft papillae. However, there are 
exceptions: in some specimens of L. indi- 
cus , pharyngeal area III has soft papillae; 
in L. simples, the pharyngeal area III has 
scleritized paragnaths. The pharyngeal 
structure also serves to differentiate Leon- 
nates from its closely related Paraleonna- 
tes ; there are pointed papillae and blunt pa- 
pillae on the oral ring of Paraleonnates, the 
former located near the upper margin, while 
the later located on the centre; in Leonnates 
there are only blunt papillae on the oral 
ring, located on the centre. Intraspecific 
variation in pharyngeal structure also ex- 
ists: the extent of scleritization of parag- 
naths vary in L. indicus specimens of col- 
lected from the same population. Previous 
descriptions of pharyngeal area VII-VIII of 
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Leonnates reported rows, rather than exact 
numbers of papillae present. Our study re- 
veals that, at least in L. indicus and L. per - 
sicus, the number of papillae present on this 
area is positively related to the body size, 
suggesting that the number of rows of pa- 
pillae alone may not be an effective char- 
acter for species separation in Leonnates . 

Six types of setae have been reported in 
Nereididae (Pettibone 1963, Chambers & 
Garwood 1992): compound homogomph 
spiniger; compound heterogomph spiniger; 
compound homogomph falciger; compound 
heterogomph falciger; compound paddle- 
shaped seta; and simple falciger. Of these, 
simple falciger, which is found on the pos- 
terior neuropodia of Neanthes diversicolor 
(Muller, 1776), is a specialized compound 
falciger whose blade is fused to the shaft. 
The other five types of setae have been ob- 
served in Leonnates. Except the paddle- 
shaped seta, which occurs only in hetero- 
nereidids, the other four types of setae 
found in Leonnates share a common char- 
acter, i.e., the end of shaft has a large tooth, 
which is fringed by a circle of smaller teeth. 
This character also serves to differentiate 
Leonnates from Paraleonnates , which has 
a smooth end of setal shaft. However, there 
are substantial intrageneric difference in the 
setal blades of Leonnates ; in L. indicus , the 
bade is convex with short teeth; in other 
species the blade is fringed with slender 
teeth, and the shape varies from triangular 
in L. simplex to slender in L. persicus y L. 
decipienSy L. stephensoni, and L. crinitus. 

Apart from pharyngeal structure and 
types of setae present, parapodial structure 
is also important in the generic identifica- 
tion of Nereididae (Pettibone 1971). In 
Leonnates , the neuropodia consist of an 
acicular lobe or ligule and a postsetal lobe 
or ligule; whereas in Paraleonnates , the 
neuropodia consist of two acicular ligules 
and a postsetal lobe or ligule. 

At maturity, many nereidid species un- 
dergo significant changes in internal struc- 
tures such as musculature and gut, and ex- 
ternal structures such as parapodial lobes. 



setae, prostomial sense organs, and in 
males, the pygidium. These changes lead to 
a special stage termed epitoke or hetero- 
nereidid with shorter body length, larger 
parapodia, and broad-bladed setae that aid 
swimming. The extent of epitokous modi- 
fication differs from one species to another 
and between male and female of one spe- 
cies. According to their extent of epitokous 
modification and the associated mating be- 
havior, nereidids can be divided into three 
groups (Pettibone 1963):one without an ep- 
itokous stage and swarming; ones with a 
slight epitokous modification but without 
distinct heteronereidids and with limited 
swarming activity; and ones with significant 
modified heteronereidids and active swarm- 
ing activity. In Leonnates, both mature and 
immature individuals have been reported 
only in few species. Leonnates niestraszi 
and L. insolitus are known only from het- 
eronereidids, while L. simplex , L . nipponi- 
cus, L. crinitus , L. stephensoni are known 
only from immature individuals. Heteroner- 
eidids of L. niestraszi (male), L. decipiens 
(male), L. insolitus (female), L. persicus 
(male) have significant modified eyes, para- 
podial ligules and setae. The females of L. 
indicus and L. persicus , both with mature 
oocytes, however, have no significantly 
modified external body structures. Based on 
the above limited information, no pattern of 
epitokous modification in Leonnates can be 
generalized. 

In summary, our study shows that L. vir- 
gatus, L. pusillus, L. jousseaumei, L. deci- 
piens var. manilensis, and L. bolus are not 
valid Leonnates species. Leonnates virgatus 
and L. jousseaumei are conspecific with L. 
indicus . L. decipiens var. manilensis is con- 
specific with L. decipiens. Leonnates bolus 
belongs to Paraleonnates. Leonnates nies- 
traszi and L. insolitus , described from het- 
eronereidids with highly modified parapo- 
dia and setae, can not be fully character- 
ized. Leonnates pusillus is indeterminable 
to genus. Some specimens originally iden- 
tified as L. jousseaumei are heteronereidids 
of Perinereis. 
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